Submission 042
Date received: 22/02/2011

M

House Standing Committee on Infrastructure
and Communications

Inquiry into the role and potential of the
National Broadband Network

Private Submission by:

Dr Marcus Bowles

21 February 2011


palmert
Stamp


Submission 042
Date received: 22/02/2011

Submission to the Inquiry into the role and potential of the National Broadband Network

Moving beyond speed to consider quality as the true enabler
of the socio-economic promise the National Broadband
Network brings to regional Australia

In Summary

The Submission provides a concise discussion on the importance of moving beyond a sole focus on speed to
consider quality as a major factor when seeking to optimise the impact on regional economic growth and
employment opportunities derived from the investment in the national broadband network (NBN). The material
is extracted from a monograph to be published by the DEHub (Bowles 2011) and is, in part, based on
international research for Innovation and Business Skills Australia that was completed as part of the University
of Tasmania’s Digital Economy and Regional Futures initiative (Bowles & Wilson 2010). While the
submission in no way seeks to undermine the significance of the investment by the Australian Government in
the NBN, further detail is added to remove the existing hyperbole to re-emphasise the importance of quality of
the broadband connection as distinct from a too-narrow focus on high speed.

Introduction

The current debate about the construction of a national broadband network (NBN) in Australia is characterised
by more hyperbole than substance over the network’s impact on Australia’s competitiveness. Considerations
have been confined to technical issues relating to ICT infrastructure as a means for Australia to ‘leap ahead’ of
other nations racing to seize competitive positions in the ever growing global Digital Economy. In addition, the
discussion over construction of an NBN to provide an affordable, high-speed and universally accessible network
has occurred in a vacuum that lacks the substance a consideration of quality and user needs would provide.

As a result the long-term economic imperative to build the physical infrastructure is seen as an essential
stimulus investment that will ensure that at least nine out of ten Australians have access to the ‘optimal future-
proof technology’, fibre-optic broadband (Senator Conroy, cited in Bingemann & Massola, 2010). On the other
side there is domestic and international uncertainty about whether those privy to the cost and planning processes
for the entire NBN network are fully cognisant of the potential such a network offers for improved social and
long-term economic benefits (OECD 2010b: 17; Riley 2010: 1).

The risk exists that the policy and infrastructure planning imperative to connect more than 4800 premises per
day over eight years is overly focussed on constructing a high-speed network in high-density population centres
(DBCDE 2010: 10). The approach emphasises the importance of Australia ‘beating’ other countries in the race
to connect as many users to a high-speed broadband network as is possible. However, it has de-emphasised the
importance of quality in the type of connection available to consumers and the types of services, today and into
the future, the connection can carry.

The most recent research and international evidence confirms a direct relationship between improvements to
broadband infrastructure and Australia’s Gross Domestic Product (GDP). This research reconfirms the critical
importance of broadband infrastructure harnessing the latent productive capacity resident in regional and rural
locations. International benchmarks now developed independent of each other by The World Bank and
UNESCO suggest for each 10% increase in the penetration of broadband (in this case connection over 20Mbps
download and 20Mbps upload) across the population will respectively add 1.2% or 1.38% to the annual GDP of
an industrialised country such as Australia (Gyarmati, et.al., 2010: 17-18; & Kim, et.al., 2010:2).

Given the July 2010 estimate of Australia’s GDP was AUD$925 billion and growing at an annual rate of 0.50
percent (Trading Economics, July 2010), the estimated failure to connect some 10 to 20 percent of our
population living outside inner city suburbs to high speed, quality broadband respectively would cost the
Australian economy as much as between $11 to $25 billion per annum.
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The promise of NBN being a universally accessible, affordable high-speed, high quality

network

With less than 25 per cent of landmass covered and access available to 91 per cent of the population Australia
has one of the lowest penetrations of xDSL (fixed-line, Digital Subscriber Line) broadband networks
comparative to land mass (OECD Broadband Portal, Table 3b October 2009). The cost to connect those living
outside high-density populations exacerbates two other factors to weaken broadband availability in non-
metropolitan Australia: telecommunication companies invest in infrastructure where they earn the highest
returns, and regional and remote users’ adoption is heavily contingent on the quality and utility of the services
relative to the overall cost (Stenberg et al. 2009: 15). The first point reinforces the assumption that, all other
things being equal, it should be less costly on a per-connection basis to deploy broadband to an area that is
highly populated than one that is sparsely populated (Turner 2006: 10). The latter point confirms that the cost of
access must reflect value in terms of connection quality and the range of services provided to non-technical
users.

Alongside the cost issues (DBCDE 2010: 252, 279) replacing broadband delivery by the existing copper cable
telephony lines with fibre seems to be one of the prime reasons the NBN Implementation Study in May 2010
recommended that fibre fixed-line coverage extend from 90 per cent to 93 per cent of the 12.1 million premises
to be connected (DBCDE 2010: 269). The promise of universal coverage seems to suggest the remaining 7 to 10
per cent of Australians not already accessing XDSL services will have access to broadband using either a fixed
wireless or a satellite connection with a download speed guaranteed at 12Mbps.

The bandwidth of a broadband network connection available to a subscriber will influence the types of services
available. Government, Retail Service Providers (RSPs), Internet Service providers (ISPs) and technology
vendors, to avoid technical issues and simplify the message to consumers, have tended to focus on higher
‘speed’ generating better, more affordable services. This focus has skewed public understanding and useful
debate of the NBN rollout as the implication has been that higher speed alone equates with higher quality.

When analysing the economic and social benefits from this investment in high-speed broadband it is essential
that the debate on the quality of the connection extends beyond download speed to also consider upload speed,
latency, affordability and ubiquitousness. This is vital as relative to other countries Australia’s ranking has
stagnated or declined when two quality dimensions are assessed: (a) ‘readiness’ to introduce new applications
was considered decidedly average and behind over 50 other countries (BQS 2010: 13), and (b) its overall
closing of the digital divide in terms of Broadband quality Score (BQS)and ‘gap between quality in the “main
cities” and “outside main cities” placed Australia in the lowest 10 nations’ (BQS 2010: 15).

In the Digital Age economic advantage and growth in GDP are functions of quality of the available broadband
connection, not just a faster speed. As a result the number of people subscribing to quality connections is a more
critical indicator of socio-economic advantage than broadband penetration or number of subscriptions without
regard to the type of connection.

Comparative global quality of the broadband

According to the Global Broadband Quality Score Report for 2009 and 2010, to be competitive with the top 10
ranked nations in the world, Australia would need to not only increase the penetration of broadband, but also
have a significant improvement in performance against the three broadband quality score (BQS) benchmarks
(averages):

e Downloading speeds over 4.75Mbps
e Uploading speed over 1.3Mbps
e Reduced latency below 170 milliseconds (Vicente et al. 2009: 1)

With nearly 60 per cent of all broadband connections based on Asymmetric Digital Subscriber Line (ADSL)
services connecting at an average speed under 1.5Mbps (ABS 2010), Australia lags well behind the OECD
average advertised broadband speed for xDSL (any form of Digital Subscriber Line) of over 14Mbps (OECD
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2009)'. With over 20 per cent of other connections being a dial-up or satellite connection at or below 1.2 Mbps
(download speed) the high subscription levels in Australia have not achieved average connection speeds
comparable with other OECD countries or those with a high BQS.
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FIGURE 1: BROADBAND LEADERSHIP TOP 20, 2010
(BQS 2010: 10, with permission)

Improving the BQS is in Australia’s interest as countries with higher scores have not only been achieving
greater socio-economic benefit, but have been innovating faster and using newer infrastructure to position
themselves for tomorrow’s opportunities (Vicente et al. 2009: 1).

Not recognising the importance of quality, as well as speed, in the race to compete in the Digital Economy will
have a serious impact on regional employment growth. In Australia over the last several decades employment
growth has been in the service industry and in the mining industry. Where broadband applications lend
advantage to rural and regional locations is where they can be leveraged to compete for low- and high-end
service jobs, from call centres to emerging ICT services such as web and interactive media development,
network and virtual service providers (SaaS and cloud computing). Broadband can have the additional benefit of
enabling populations to stay in regional centres to support local business activities (e.g. Mining, agricultural, and
transport and logistics operations) or where services, especially government services such as education and
health, can be enhanced with access to digital networks.

Qualifying quality: Pull services and upload speed
Broadband quality is no longer just about downloading speed or the capacity to push products and services
down a one-way channel to a consumer. It is about the capacity to make connections, to collaboratively create

! Sourced from OECD Broadband Portal 9 September 2010 at
http://www.oecd.org/document/54/0,3343,en 2649 34225 38690102 1 1 1 1,00.html#Services and speeds.
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content and ideas, to share applications, to synchronise real-time data transmission to businesses across a global
supply chain, to diffuse innovations, and to stimulate two-way exchanges between multiple nodes in a network
anytime.

While download speed has remained important, upload speed increased in importance. Web 3.0 empowers the
consumer to personalise how the web delivers applications and services. Unlike earlier generations web content
is richer; communication is more interactive and synchronous (two-way) rather than just asynchronous (one-
way, one at a time); applications can process and understand (semantic web) (Ray 2010); content creation is
increasingly vested with consumers (e.g. Facebook® updates, posting YouTube™ videos or blogs); and
businesses can access virtual services and applications (Software-as-a-Service and cloud computing). Coupled
with the drive to personalise the virtualisation of business, Web 3.0 marks the shift to ‘pull’ systems where
upload is every bit as important as download speeds (BQS 2010). Capacity, instead of being centred on a
location or a business or a person, is shared.

Qualifying quality: Latency and reliability

One of the key problems with satellite and wireless when compared with fibre connections is latency. Latency
refers to the time it takes for data to be transmitted from one point to another (NBN Co. 2010a). It represents ‘a
time delay between the moment something is initiated, and the moment when its effects begin or become
detectable’ (O3b Networks 2008:4). Latency issues are critical to the quality and reliability of broadband
connections. In practical terms, network latency affects the types of services and activities that can be carried
out via a network (Berkman Center 2010: 54).

Therefore while satellite broadband may be appropriate for enhancing such activities as downloading videos on
demand, latency issues will render it unsuitable for interactive activities requiring synchronous exchanges such
as data synchronisations or massive multiplayer, online games (OECD 2004:46). Low latency bandwidth is also
crucial for real-time applications. For instance levels of latency on broadband satellite and wireless connections
will affect high-bandwidth activities such as Internet Protocol telephony, telepresence, work in 3D
environments, video streaming and high definition IP TV (Pepper 2009: 16). Network latency can make
impossible even low-bandwidth applications and services such as those commonly required by government
services (i.e. data transfer, secure e-commerce activities, telemedicine).

Reliability is a secondary but closely related problem. The lack of reliability becomes an issue where services
are unable to be supplied to the much promoted ‘always on’ advantage of fibre-optic cables. For fixed wireless
users this is an issue as line-of-sight configurations operate much as cellular networks do. Black spots can
emerge and no connection to or ‘drop outs’ in the signal will occur. For regional Australians who experience
problems with the cellular phone network coverage or reception of analogue TV signals, wireless NBN is a far
inferior option to a fibre or cable connection.

Qualifying quality: Affordability

Affordability is a major factor in adoption rates and volume of traffic. As many parents of children who
exchange media files and download movies or music will attest the speed of connection is not the sole
determinant for a broadband subscription cost. In Australia the cost of data has been the major factor influencing
affordability and broadband penetration.

Australia’s overall average per person volume of data carried on digital networks is lagging well behind nations
with established high-speed networks. While the average volume of data continues to grow in Australia the
possible benefit derived from increased numbers of mobile Internet subscribers has had only marginal effect as
over 91 per cent of data traffic still remains on fixed-line networks (ACMA 2010b: 33). Australians’
transmission of data over the Internet on a per-capita basis in 2008 has been estimated to be as much as 24 times
lower than that of Korea and only a fifth of regional competitors such as Japan (OECD 2007: 12)>2.

% The Australian Communication and Media Authority reported this rate had risen in 2008-2009 to 3.5 Gb data downloaded per
month, per subscriber on average (ACMA, 2010a:176)
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Currently Australia’s cost of data per MBit/s is higher than the OECD average and all countries with
comparably high broadband penetration rates. At USD$11.82 Australia was ranked 15th in a comparative study
of average price per advertised Mbit/s (OECD, Broadband Statistics3 as at October 2009), far higher than the
lowest price of USD$1.76 (Korea) and, with the exception of Sweden, way behind all the countries ranked in the
top ten BQS nations that had averages below USD$5.56 per Mbit/s (Vicente et al. 2009: 9; BQS 2010). Rather
than directly addressing this issue there is currently evidence that suggests the initial cost of data per MBit/s for
those offered subscriptions that connect to the NBN are not at all competitive with OECD price averages
(Bowles, 2011). This is an important factor as countries enjoying lower costs and top ranking in terms of BQS
have demonstrated that as access to quality connections improved so adoption and levels of broadband
penetration increased across all regions and sectors of the community (Gyarmati et al. 2010: 48-52; BQS
2010:15).

Qualifying quality: Mobility and ubiquitous access

The NBN has been designed to be an open, ‘ubiquitous’ network. To achieve this ‘universality’, connections
will not be solely dependent on FTTH. Instead the NBN will include fixed wireless and satellite options for the
7 to 10 per cent of Australians not provided with fibre. But is this truly a ubiquitous or universal solution?

For the last two years Australia’s Internet subscriptions remained fairly stable with some 84 per cent of
Australians being connected (ABS 2008a , 2008b, 2009; Nielsen 2010: 4). However, the shift towards mobile
and satellite connectivity seems to be expanding in line with global trends where over 30 per cent of
subscriptions to the Internet use connections other than terrestrial, fixed lines (OECD 2008: 249). In Australia
while fixed, terrestrial broadband connections in the form of Digital Subscriber Line (DSL) dominate types of
connections (51 per cent of non-dial-up connections), there has been a significant acceleration away from cable-
type connections to mobile Internet connections (increasing to 2.8 million in December 2009) and satellite (40
per cent increase in subscriptions 2007-2009) (ABS 2010).

The trend in Australia towards mobile and satellite Internet connections is unlikely to slow. Without factoring in
the effect of the NBN, one in three new connections to broadband in Australia is expected to be to a mobile
service (Teltscher et al. 2009: 5; ACMA 2010a: 3, 8). This reflects the fact that while remote users opt for
satellite in the absence of DSL or cellular coverage, subscriptions to the copper cable network in the city will
plateau as consumers increasingly use mobile wireless Internet and Internet-connected phones (ABS 2010;
Battersby 2010).

As of late 2010 the design of the proposed fixed wireless and satellite solutions within the NBN and how they
would integrate with the fibre network remained unclear. Nevertheless, if the fixed wireless solution fails to
match consumer quality preferences and speeds, subscriptions to 3G instead and other forms of mobile
broadband or alternate satellite services will continue. This is an important consideration as the penetration of
broadband through wireless and satellite is not just a lifestyle or business choices or a result of high mobile
phone ownership (Gyarmati et al., 2010: 43). Satellite is often a last resort, failing all other options. Mobile
broadband adoption rates suggest that ubiquitousness is not just a function of not being able to access a fixed
connection; it is a choice made to ensure access to broadband on the move, using a range of devices that can
connect to the Internet anytime, anywhere.

Conclusion
The NBN is Australia’s investment in the attainment of national competitiveness in the Digital Economy while
ensuring Australians can access an affordable, universally accessible high-speed broadband.

If the primary economic rationale driving the building of the NBN is based exclusively on the density of
population and cost per connection (DBCDE 2010: 10) then the promise of the NBN is eroded. Such a decision
may achieve short-term policy and economic imperatives to ‘win’ the race to compete. But this focus should
not limit consideration of universal access reflecting speed is not the sole determinant of quality in the Digital
Age. Put simply countries cannot rely on any type of ‘high-speed’ connection when seeking to secure advantage

% Compiled from latest data from OECD Broadband Portal [oecd.org/sti/ict/broadband] 9 September 2010.
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in the race to be competitive in the Digital Economy. Evidence confirms a nation’s competitiveness and
consumer decisions to subscribe will be guided by interrelated considerations that include:

e Download bandwidth speed as it relates to consumption activities such as accessing websites,
watching videos, listening to music, downloading files;

e Upload bandwidth speed as it relates to sharing and sending activities such as information and content
production and advanced interactive service activities (e.g. telehealth, telecommuting, real-time
collaboration, video-communication and services, Software as a Service and cloud computing);

e Latency as it affects consumer satisfaction with the Internet experience and the performance of
specific interactive communication and data exchanges, or real-time consumption and production
activities;

e Reliability as it relates to consumer satisfaction or the risk of error when low reliability prevents or
adversely affects exchanges with others across different types of networks, connections or platforms;

e Mobile access as more than wireless Internet, but anywhere anytime connection that is not fixed and
can follow the consumer in a range of work and life contexts; and

o Data costs as a critical consumer consideration when assessing cost against utility factors such as types
of services and applications able to be used, and volumes of data able to be uploaded and downloaded.

The important relationship between quality and adoption was also evidenced through a study of non-
metropolitan consumers unable to access the NBN’s fibre network. Regional and rural subscribers adopting
broadband can place a heavier emphasis on social factors such as the quality of the utility of services
comparative with overall cost (Stenberg et al. 2009: 23, 29). Lack of a connection of comparable quality to
optic-fibre will therefore affect adoption patterns.

In the race to be competitive in the Digital Economy the NBN not only needs to provide universal access to a
high speed broadband network, it has to deliver high-quality connections. Failure to achieve this can seriously
jeopardise the overall advantage Australia is seeking to gain through the investment.

M. Bowles, 21 February 2011 | Conclusion



Submission 042
Date received: 22/02/2011

Submission to the Inquiry into the role and potential of the National Broadband Network

References

Australian Bureau of Statistics (ABS) (22 Sept 2008a). Catalogue 8153.0 - Internet Activity, Australia, June 2008: ABS,
Canberra.

ABS (December 2008b) Catalogue 8146.0 - Household Use of Information Technology, Australia, 2007-08. ABS, Canberra,
accessed at
http://www.abs.gov.au/AUSSTATS/abs@ nsf/productsbyCatalogue/ACC2D18CC958BC7BCA2568A9001393AE?
OpenDocument in June 2009.

ABS (December 2009) 8146.0 - Household Use of Information Technology, Australia, 2008-09. ABS, Canberra, accessed at
http://www.abs.gov.au/ausstats/abs@.nsf/mf/8146.0 in May 2010.

ABS (March 2010) 8153.0 - Internet Activity, Australia, December 2009. ABS, Canberra, accessed at
http://www.abs.gov.au/ausstats/abs@.nsf/mf/8153.0/ in June 2010.

Australian Communication and Media Authority (ACMA) (11 November 2010) 2009-10 Communications report series,
Report 1—Australia in the digital economy: The shift to the online environment. ACMA, Canberra, accessed at
http://www.acma.gov.au/WEB/STANDARD/pc=PC 312356 November 2010

ACMA (11 November 2010a) 2009-10 Communications report series, Report 2—Take-up and use of voice services by
Australian consumers. ACMA, Canberra, accessed at http://www.acma.gov.au/WEB/STANDARD/pc=PC 312356
in November 2010.

Battersby L (19 November 2010) More opt out of fixed lines, The Age, accessed at http://www.theage.com.au/national/more-
opt-out-of-fixed-lines-20101118-17zbb.html 19 November 2010.

Berkman Center (2010) Next Generation Connectivity: A review of broadband Internet transitions and policy from around
the world, The Berkman Center for Internet & Society at Harvard University, accessed at
http://cyber.law harvard.edu/sites/cyber.law harvard.edu/files/Berkman Center Broadband Final Report 15Feb201
0.pdf 21 July 2010.

Bingemann M and Massola J (29 September 2010) Gillard's National Broadband Network expensive, warns Carlos Slim
Helu at Forbes conference, The Australian, accessed at http://www.theaustralian.com.au/business/industry-
sectors/qillards-national-broadband-network-expensive-says-worlds-richest-man/story-e6frg9hx-1225931845443 1
October 2010.

Bowles M and Wilson P (1 March 2009) Flexible Packaging of Technology Training Packages: Investigative Research
Report into making ICT-related Training Packages more flexible and relevant to young people. Report to National
Quality Council and COAG Joint Steering Committee, Innovation and Business Skills Australia: Melbourne,
accessed at http://www.ibsa.org.au/Portals/ibsa.org.au/docs/reports/ICT
Flexible TP Final Report.pdf.

Bowles M and Wilson P (23 September 2010) The Impact of the Digital Economy and the NBN on skills. Innovation and
Business Skills Australia: Melbourne.

Bowles M (2011, In press) Realising the full socio-economic promise of the National Broadband Network in preparing all
regions of Australia for participation in the Digital Economy. University of New England, DE Hub Monograph
Series: Armidale.

Broadband Quality Score (BQS) (October 2010) Broadband Quality Score 111: A global study of broadband quality. Said
Business School, University of Oxford, University of Oviedo & Cisco: Oxford, accessed November 2010 at
http://www.sbs.ox.ac.uk/newsandevents/releases/Pages/CiscoBQS.aspx

Department of Broadband, Communications and the Digital Economy (DBCDE) (May 2010) National Broadband Network
Implementation Study. Commonwealth of Australia: Canberra, accessed at
http://www.dbcde.gov.au/broadband/national broadband network/national broadband network implementation st
udy July 2010.

European Commission (EC) (20 September 2010) Digital Agenda: Commission outlines measures to deliver fast and ultra-
fast broadband in Europe, Brussels, announcement accessed at
http://europa.eu/rapid/pressReleasesAction.do?reference=1P/10/1142&format=HTML &aged=0&language=EN&Qqui
Language=en October 2010.

Gyarmati A, Sélyom B, Csoté M, Nyary M, Molnar S, Borovitz T and Kovacs T (February 2010) Information Society
Policies. Annual World Report 2009. United Nations Educational, Scientific, and Cultural Organisation (UNESCO)
& Information Society Research Institute of the Budapest University of Technology and Economics: Budapest,
accessed at
http://portal.unesco.org/ci/en/files/29547/12668551003ifap world report 2009.pdf/ifap world report 2009.pdf
August 2010.

Kim Y, Kelly T and Raja S (January 2010) Building Broadband: Strategies and Policies for the Developing World. Global
Information and Communication Technologies (GICT) Department, World Bank, Washington. Accessed at
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resour
ces/282822-1208273252769/Building broadband.pdf on 15 August 2010.

NBN Co (2010a) Glossary of Terms. Accessed at http://www nbnco.com.au/our-network/glossary-of-terms in August 2010.
NBN Co (2010b) NBN Co and Telstra reach Heads of Agreement, accessed at http://www.nbnco.com.au/publications-and-
announcements/latest-announcements/doc/nbn-co-and-telstra-reach-heads-of-agreement on 15 August 2010.

NBN Co (August 2010c) Product Overview — Satellite Access Services, accessed at
http://Awww.nbnco.com.au/content/upload/NSAS%20Product%200verview%20Aug10.pdf on 2 September 2010

Nielsen (February 2010) The Australian Internet and Technology Report 2009-2010: Edition 12. Nielsen: Australia.
Accessed at http://www.agl.com.au/Downloads/Nielsen%20Internet%20and%20Technology%20Report%202009-
2010%20FINAL.pdf in August 2010

M. Bowles, 21 February 2011 | References _


http://www.abs.gov.au/AUSSTATS/abs@.nsf/productsbyCatalogue/ACC2D18CC958BC7BCA2568A9001393AE?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/productsbyCatalogue/ACC2D18CC958BC7BCA2568A9001393AE?OpenDocument
http://www.abs.gov.au/ausstats/abs@.nsf/mf/8146.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/8153.0/
http://www.acma.gov.au/WEB/STANDARD/pc=PC_312356
http://www.acma.gov.au/WEB/STANDARD/pc=PC_312356
http://www.theage.com.au/national/more-opt-out-of-fixed-lines-20101118-17zbb.html
http://www.theage.com.au/national/more-opt-out-of-fixed-lines-20101118-17zbb.html
http://cyber.law.harvard.edu/sites/cyber.law.harvard.edu/files/Berkman_Center_Broadband_Final_Report_15Feb2010.pdf
http://cyber.law.harvard.edu/sites/cyber.law.harvard.edu/files/Berkman_Center_Broadband_Final_Report_15Feb2010.pdf
http://www.theaustralian.com.au/business/industry-sectors/gillards-national-broadband-network-expensive-says-worlds-richest-man/story-e6frg9hx-1225931845443
http://www.theaustralian.com.au/business/industry-sectors/gillards-national-broadband-network-expensive-says-worlds-richest-man/story-e6frg9hx-1225931845443
http://www.ibsa.org.au/Portals/ibsa.org.au/docs/reports/ICT_Flexible_TP_Final_Report.pdf
http://www.ibsa.org.au/Portals/ibsa.org.au/docs/reports/ICT_Flexible_TP_Final_Report.pdf
http://www.sbs.ox.ac.uk/newsandevents/releases/Pages/CiscoBQS.aspx
http://www.dbcde.gov.au/broadband/national_broadband_network/national_broadband_network_implementation_study
http://www.dbcde.gov.au/broadband/national_broadband_network/national_broadband_network_implementation_study
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/10/1142&format=HTML&aged=0&language=EN&guiLanguage=en
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/10/1142&format=HTML&aged=0&language=EN&guiLanguage=en
http://portal.unesco.org/ci/en/files/29547/12668551003ifap_world_report_2009.pdf/ifap_world_report_2009.pdf
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822-1208273252769/Building_broadband.pdf
http://siteresources.worldbank.org/EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/Resources/282822-1208273252769/Building_broadband.pdf
http://www.nbnco.com.au/our-network/glossary-of-terms
http://www.nbnco.com.au/publications-and-announcements/latest-announcements/doc/nbn-co-and-telstra-reach-heads-of-agreement
http://www.nbnco.com.au/publications-and-announcements/latest-announcements/doc/nbn-co-and-telstra-reach-heads-of-agreement
http://www.nbnco.com.au/content/upload/NSAS%20Product%20Overview%20Aug10.pdf
http://www.agl.com.au/Downloads/Nielsen%20Internet%20and%20Technology%20Report%202009-2010%20FINAL.pdf
http://www.agl.com.au/Downloads/Nielsen%20Internet%20and%20Technology%20Report%202009-2010%20FINAL.pdf

Submission 042
Date received: 22/02/2011

Submission to the Inquiry into the role and potential of the National Broadband Network

O3b Networks (11 November 2008) What is Network Latency and Why Does it Matter?, accessed at http://www.itu.int/ITU-
D/asp/CMS/Events/2009/PacMinForum/doc/Theme-2_0O3b_Latency White Paper.pdf on 10 August 2010.

Organisation for Economic Co-operation and Development (OECD) (2004) Space 2030: Exploring the future of Space
Applications. OECD Publications Service: France.

OECD (2007) OECD Broadband Statistics to June 2007. Available at
http://www.oecd.org/document/60/0,3343,en 2649 34225 39574076 1 1 1 1,00.html

OECD (2008) OECD Work on Future Educational Environments, PEB Exchange 2008/11, accessed at
http://www.oecd.org/dataoecd/4/11/41533001.pdf in October 2009.

OECD (December 2009) Network Developments in Support of Innovation and User Needs, Working Party on
Communication Infrastructures and Services Policy, accessed at
http://www.olis.oecd.org/olis/2009doc nsf/linkto/dsti-iccp-cisp(2009)2-final on 20 July 2010.

OECD (April 2010a) The Economic and Social Role of Internet Intermediaries, accessed at
http://www.oecd.org/dataoecd/49/4/44949023.pdf on 20 July 2010.

OECD (November 2010b) OECD Economic Surveys: Australia 2010. Volume 2010/21, Supplement 3, OECD Publications
Service: France, accessed at http://browse.oecdbookshop.org/oecd/pdfs/browseit/1010211E.PDF on 15 November
2010.

Pepper R (18 August 2009) International ICT and Broadband Development, Cisco, presentation, accessed at
http://www.broadband.gov/docs/ws int lessons/ws int lessons pepper.pdf on 21 August 2010.

Ray K (May 2010) Web 3.0: Semantic web story, Online video. Available at http://kateray net/film/.

Riley J (14 September 2010) Opposition Spokesman Malcolm Turnbull Outlines case: NBN costs to spiral, ITWire, accessed
at http://www.itwire.com/it-policy-news/government-tech-policy/41853-turnbull-outlines-case-nbn-costs-to-spiral on
14 October 2010.

Stenberg P, Morehart M, Vogel S, Cromartie J, Breneman V and Brown D (August 2009) Broadband Internet’s Value for
Rural America. US Department of Agriculture, Economic Research Service: USA, accessed at
http://www.benton.org/node/28797 on 2 September 2010.

Teltscher S, Magpantay E, Gray V, Olaya D and Vallejo | (2009) Measuring the Information Society: The ICT Development
Index. Telecommunication Development Bureau, International Telecommunications Union (ITU): Geneva, accessed
at http://www.itu.int/net/pressoffice/backgrounders/general/pdf/5.pdf in May 2010.

Trading Economics, Australia GDP Growth Rate: World Bank latest figures, June 2010, accessed at
http://www.tradingeconomics.com/Economics/GDP-Growth.aspx?Symbol=AUD on 30 August 2010.

Turner SD (September 2006) Broadband Reality Check II: The Truth Behind America’s Digital Decline. Free Press,
accessed at http://www freepress.net/files/bbrc2-final.pdf in August 2010.

United States Federal Communications Commission (US FCC) (17 March 2010). Connecting America: The National
Broadband Plan. US FCC: USA, accessed at http://download.broadband.gov/plan/national-broadband-plan.pdf on
21 August 2010.

Vicente MR, Fu W and Jain S (September 2009) Broadband Quality Score A global study of broadband quality. University
of Oviedo Sdid Business School, University of Oxford, Cisco: Oxford, accessed at
http://www.sbs.ox.ac.uk/newsandevents/Documents/Broadband%20Quality%20Study%202009%20Press%20Presen
tation%20(final).pdf in July 2010.

M. Bowles, 21 February 2011 | References _


http://www.itu.int/ITU-D/asp/CMS/Events/2009/PacMinForum/doc/Theme-2_O3b_Latency_White_Paper.pdf
http://www.itu.int/ITU-D/asp/CMS/Events/2009/PacMinForum/doc/Theme-2_O3b_Latency_White_Paper.pdf
http://www.oecd.org/document/60/0,3343,en_2649_34225_39574076_1_1_1_1,00.html
http://www.oecd.org/dataoecd/4/11/41533001.pdf
http://www.olis.oecd.org/olis/2009doc.nsf/linkto/dsti-iccp-cisp(2009)2-final
http://www.oecd.org/dataoecd/49/4/44949023.pdf
http://browse.oecdbookshop.org/oecd/pdfs/browseit/1010211E.PDF
http://www.broadband.gov/docs/ws_int_lessons/ws_int_lessons_pepper.pdf
http://kateray.net/film/
http://www.itwire.com/it-policy-news/government-tech-policy/41853-turnbull-outlines-case-nbn-costs-to-spiral
http://www.benton.org/node/28797
http://www.itu.int/net/pressoffice/backgrounders/general/pdf/5.pdf
http://www.tradingeconomics.com/Economics/GDP-Growth.aspx?Symbol=AUD
http://www.freepress.net/files/bbrc2-final.pdf
http://download.broadband.gov/plan/national-broadband-plan.pdf
http://www.sbs.ox.ac.uk/newsandevents/Documents/Broadband%20Quality%20Study%202009%20Press%20Presentation%20(final).pdf
http://www.sbs.ox.ac.uk/newsandevents/Documents/Broadband%20Quality%20Study%202009%20Press%20Presentation%20(final).pdf



